Preface
Despite Galileo's claim that mathematics is the language of nature, the two disciplines of mathematics and life sciences had been considered two planets belonging to two very far galaxies which would never meet. The two communities were vastly different and it seemed impossible for them to collaborate. Only recently when life scientists began producing experimental data at an unprecedentedly high pace, did it become clear that mathematical models were necessary to interpret such data and to structure them, with the ultimate goal of unveiling biological mechanisms, to making new discoveries, and to making predictions.
There are very few examples of events that bring the two communities together to discuss research questions. For this reason we decided to create a series of annual workshops to gather a multidisciplinary and international community. "Bringing Maths to Life" enabled the two communities of life scientists and mathematicians to exchange a bidirectional flow of ideas. The broad community of mathematician enabled life scientists to introduce new algorithms, methods, and software that may be useful to model life. Biologists enabled scientists to pose new challenges for mathematicians, thereby bringing to life novel opportunities for mathematicians to explore interesting problems. From this workshop many ideas and collaboration began. In the second year of the workshop, the leitmotiv had surrounded the concepts of time and dynamicity of nature. In the necessary simplifications applied during the modeling process, time is sometimes not accounted for in an attempt to avoid exponential complexity in computations. Nevertheless time imposed a different thought paradigm, which in turn created more elegant mathematical models.
The second workshop, held during October 19-21, 2015, in Naples (Italy) featured three main sessions. "Dynamics of genomes and genetic variation" was the topic of the first session. In this session, we discussed the molecular mechanisms and evolutionary processes that shape the structure and function of genomes and that govern genome dynamics. The session on "Dynamics of motifs" provided an overview of current methods for motif searching in DNA, RNA, and proteins, a key process to discover emergent properties of cells, tissues, and organisms. The third session was dedicated to the "Dynamics of biological networks." Networks representing complex biological functions and activities are useful to interpret v vi Preface processes in the cell, and several mathematical models and algorithms are now available for their integration, analysis, and characterization. As mentioned above, in the necessary simplifications applied during the modeling process, time was often not accounted for in an effort to avoid exponential complexity in computations.
In this volume we collect many of the important ideas that derived from the workshop which are representative of the research questions that can be posed within such multidisciplinary applications. In the first chapter, Verena Thormann and colleagues describe the transcriptional regulation (when 1 C 1 ¤ 2). In the chapter "Differential Network Analysis and Graph Classification: A Glocal Approach", a glocal approach to differential network analysis and graph classification is introduced by Giuseppe Jurmal and colleagues. Maria Pia Saccomanni and Karl Thomaseth discuss the identifiability of differential equation models that are used in systems biology. We would like to acknowledge the work and support we have received for realizing this volume.
The workshop has been organized by Alessandra Rogato (Institute of Biosciences and Bioresources), Valeria Zazzu and Enza Colonna (Institute of Genetics and Biophysics "Adriano Buzzati-Traverso"), and Mario Guarracino (High Performance Computing and Networking Institute and Institute for Higher Mathematics "F. Saveri") from the Italian National Research Council (CNR), Italy. Gerardo Toraldo from the Department of Mathematics and Applications "Renato Caccioppoli," University of Naples Federico II, contributed to the organization. The initiative has been supported by the Italian National Research Council (CNR), the Institute for High Mathematics "F. Saveri" (INDAM), the High Performance
